Amsterdam, the Netherlands) ultrafilters according to the manufacturer's instructions, and as described before (Hill et al. ) , to concentrate viral particles to an average volume of 21 mL (range 10-45 mL) from sewage influent, 4 mL (range 1-8 mL) from sewage effluent and 28 mL (range 12-64 mL) from surface water.
RNA extraction
The magnetic extraction reagents of the Biomerieux Nuclisens kit (Biomerieux, Boxtel, the Netherlands) were used to extract nucleic acids from the concentrated water samples. One millilitre of every concentrated water sample was added to a nuclisens tube containing 2 mL of nuclisens lysis buffer and incubated for 10 min at 20 W C. A mixture containing 60 μL of magnetic silica and 940 μL nuclisens buffer was added to the lysate and mixed briefly by vortexing and incubated for 10 min at 20 W C. The samples were centrifuged for 2 min at 1500 g to pellet the magnetic silica particles, the supernatant was removed, the silica particles were suspended in 500 μL wash buffer 1 and transferred to the first tube of a KingFisher ml magnetic particle processor (Thermo scientific, Breda, the Netherlands), and this device was used to automatically perform the washing steps. The magnetic silica particles were subsequently washed in wash buffer 1 (for 1 min with fast dual mixing), transferred to the second tube containing 500 μL wash buffer 2 (wash step for 1 min with fast dual mixing), transferred to the third tube containing 500 μL wash buffer 2 (wash step for 1 min with fast dual mixing), transferred to the fourth tube containing 800 μL wash buffer 3 (wash step for 10 s with slow mixing) and then suspensed in 100 μL elution buffer.
The magnetic bead suspension is transferred to 1.5 mL eppendorf tubes and nucleic acids are released from the beads by incubating the magnetic bead suspension at 60 W C for 5 min. The magnetic beads are removed by incubating the tube on a magnetic separation stand (Promega, Leiden, the Netherlands) for 1 min and transferring the supernatant to a new tube.
Primers and probes
Primers and probes, specific for two different quantitative Probes were labeled with a FAM (6-carboxyfluorescein) label at the 5 0 end and a BHQ1 (Black Hole Quencher) quencher at the 3 0 end of the probe. Primers and probes were obtained from Biolegio (Nijmegen, the Netherlands).
qRT-PCR reaction conditions
Separate qRT-PCR reactions (Flu-A and panFlu-A), using the same reaction conditions, were performed for both targets.
QRT-PCR reactions were performed in duplicate in a reac- 
DISCUSSION
The method used in this study combines highly efficient concentration methods with qRT-PCR approaches to detect influenza viruses in water samples with high sensitivity.
The application of these ultrafiltration-based procedures has been shown to be able to concentrate viruses and other microbes from water with high recovery efficiencies in other studies (Hill et al. ) and has also shown to be efficient in our lab.
The efficiency of Flu-A and panFlu-A specific qRT-PCR methods were close to 100% when tested on serial dilutions of quantified in vitro transcribed RNA fragments and also on extracts from serial diluted influenza virus. This means that the specific cDNA fragments are duplicated during every PCR cycle demonstrating that the combination of these primers with the chosen reaction conditions results in optimal amplification of the specific fragments. The volume shows the equivalent volume of water analyzed in every qRT-PCR reaction. 
